The soluble bean leaf auxin-binding protein (ABP) has a high affinity for a range of auxins including indole-3-acetic acid (IAA), a-napthaleneacetic acid, phenylacetic acid, 2,4,5-trichlorophenoxyacetic acid, and structurally related auxins. A large number of nonauxin compounds that are nevertheless structurally related to auxins do not displace IAA from bean ABP. Bean ABP has a high affinity for auxin transport inhibitors and antiauxins. The specificity of pea ABP for representative auxins is similar to that found for bean ABP. The bean ABP auxin binding site is similar to the corn endoplasmic reticulum auxin-binding sites in specificity for auxins and sensitivity to thiol reagents and azide. Qualitative similarities between the ligand specificity of bean ABP and the specificity of auxin-induced bean leaf hyponasty provide further evidence, albeit circumstantial, that ABP (ribulose 1,5-bisphosphate carboxylase) can bind auxins in vivo. The high incidence of ABP in bean leaves and the high affity of this protein for auxins and auxin transport inhibitors suggest possible functions for ABP in auxin transport and/or auxin sequestration.
Royal Windsor) essentially as described previously (32) . Because of the instability of bean ABP after chromatography on DEAESephacel this chromatographic step was replaced with a further gel filtration through a column (2.5 cm2 x 70 cm) of Ultrogel AcA-34 as described previously (32) . Pea ABP was purified from about 10-day-old leaves of peas (Pisum sativum var. Greenfeast) as described previously (32) . Materials. Chromatographic materials and [2-'4C]IAA were obtained as described previously (32) . IAA and most indole, purine, pyrimidine, and naphthalene derivatives in addition to tryptophan metabolic derivatives, organic thiol reagents, plant growth inhibitors, and amino acids were obtained from the Sigma. Most phenylacetic acid, phenoxyacetic acid, imidazole, and benzoic acid derivatives were obtained from the Aldrich Chemical Co., Gillingham, Dorset, U.K. 2,4-D, 2,4,5-T, and TIBA were obtained from the Sigma. 2-Naphthylmethylselenideacetic acid, a(+)-2,4,5-trichlorophenoxypropionic acid, and a(-)-2,4,5-trichlorophenoxypropionic acid were generously supplied by Professor B. Aberg, Vaxtfysiologiska Institutionen, Lantbrukshogskolan, Uppsala, Sweden. Benzisothiazoles, synthesized by the procedures by Davis et al. (13) (Table III) . The m-and o-isomers of nitrophenylacetic acid are auxins but p-nitrophenylacetic acid is inactive as an auxin (3, 9) and thus the ligand specificity of ABP qualitatively correlates with the biological activity of these phenylacetic acid derivatives. Inhibition of IAA Binding by Auxin and Antiauxin Phenoxya- (Table IV) . The auxin p-chlorophenoxyacetic acid (2) binds more tightly than the antiauxin a-(p-chlorophenoxy)isobutyric acid (8) , which nevertheless binds tightly to ABP (Table IV) . Both a(+)-2,4,5-trichlorophenoxypropionic acid and a(-)-2,4,5-trichlorophenoxypropionic acid have been described as antiauxins by Aberg (5) with the (-)-isomer being a more active antiauxin than the (+)-isomer. The (-)-isomer binds more tightly to ABP than the (+)-isomer (Table IV) Inhibition of specific IAA-binding was determined in the standard assay conditions as described in Table III (Table V) . While ABP has a high affinity and remarkable specificity for auxins related structurally to IAA, NAA, phenylacetic acid, and phenoxyacetic acid, this protein also binds the auxin transport inhibitor a-NPA (28) and 13-naphthylphthalamic acid (Table V) . The powerful antiauxin 2-naphthylmethylselenideacetic acid (1) also binds tightly to ABP (Table II) . 14) . Benzoic acid is also a poor ligand for ABP (Table VI) and for the solubilized (l1) and ER-located high affinity auxin-binding site of corn coleoptile membranes (26, 27) . TIBA binds more strongly to ABP (Table VII) than mono-or dichlorobenzoic acids (Table VI) , as has been found for the ER-located site by Ray et al. (27 auxin transport and the morphactin methyl-2-chloro-9-hydroxyfluorene-9-carboxylate (chlorflurenol) (29) . Chlorflurenol has a relatively low affinity for ABP (C50 > 2 x l0-4 M) (Table VIII) compared with those of TIBA, a-NPA, and the polycyclic aromatic carboxylic acids such as 2-(1-pyrenoyl) benzoic acid (Table  VII) . While TIBA and a-NPA have comparable activities as inhibitors of IAA transport in bean petioles (20) , the affinity of ABP for TIBA is an order of magnitude greater than that for a-NPA (Table VII) . It (1,2-Benzisothiazol-3-yl)-acetic acid is a strong auxin (7) and a variety of benzisoxazole and benzisothiazole derivatives are also active auxins (13, 17) . (2,1-Benzisothiazo-3-yl)-carboxylic acid (Cro: 8 x l0-7 M) is a strong inhibitor of IAA-binding, whereas the corresponding methyl ester is ineffective. (1,2-Benzisothiazole-3-yl)-carboxylic acid (C5o: 4 x 10-6 M) and (2, 1-benzisothiazol-3-yl)-acetic acid (Cso: 2 x 10-5 M) are also inhibitory whereas the nonacidic derivatives 5-methoxy-2, 1-benzisothiazole and 7-nitro-2,1-benzisothiazole are noninhibitory and weakly inhibitory, respectively (Table IX, 
series C).
We have previously shown that a high affinity soluble cytokinin-binding protein from wheat embryo (CBP) (25) binds a variety of indole compounds (24) . ABP shows a marked specificity for certain acidic indole derivatives and has a low affmity for neutral indole compounds (Table I ). In contrast, the best indole-derived ligands for CBP are nonacidic derivatives such as L-tryptophan ethyl ester and the L-and D-tryptophan methyl esters (24; cf. Table I ). The interaction of ABP with purine derivatives was therefore examined. While purine, 6-carboxypurine, and 6-(carboxymethyl) mercaptopurine are ineffective in displacing IAA from ABP, 6-(4-carboxybutyl) mercaptopurine at 0.2 mm causes significant displacement of IAA (Table X, series A). The 6-substituted part of this purine derivative is structurally similar to S-(carboxymethyl)-dimethyldithiocarbamate and related auxins ( 16, 34) . Various N6-substituted adenine derivatives that are active as cytokinins, notably zeatin and 6-(y,y-dimethylamino)purine and [30] ) is ineffective, NaN3 inhibits specific IAA binding by about 40% at 20 mM in the standard assay. NaN3 (but not CN-) inhibits NAA binding to solubilized auxin-binding protein from corn coleoptiles (10) . This further strengthens the possibility that the "site 1" membrane-bound auxin-binding sites described previously (I1) may be structurally similar (but not necessarily identical) to the ABP auxin-binding site. In this connection we note that RuBPCase (ABP) is a major (Table XII) and to bean ABP (Table VII) .
Physiological Significance of Auxin-ABP Interactions. Bean ABP has a high affinity for all naturally occurring and synthetic auxins tested and also binds a variety of antiauxins and auxintransport inhibitors. Pea ABP has a specificity similar to that of bean ABP for the ligands examined (Table XII) Table  II .
Ligand due to its low affinity for a high incidence auxin-sequestering protein (ABP) in addition to its requisite high affinity for the actual auxin receptor.
While a receptor function for ABP appears implausible we have nevertheless sought to compare the ligand specificity of bean leaf ABP with the specificity of a bean leaf auxin bioassay. Auxininduced bean leaf hyponasty is maximal at relatively high applied IAA levels (about 0.1 ,Imol/leaf) (23) that exceed leaf ABP (RuBPCase) levels (32) ie. the high incidence of ABP does not disqualify this protein from possible mediation of this particular auxin response. The ligand specificity of bean ABP and the specificity of the auxin-induced bean leaf blade hyponastic response determined by Lippincott and Lippincott (23) are in qualitative agreement with respect to some 40 pertinent compounds tested. The only compounds found that induce the hyponastic response but which bind poorly to ABP are fl-(indol-3-yl)ethanol(tryptophol) and indole-3-acetaldehyde, compounds for which one can envisage ready conversion to IAA in vivo. Conversely, 3,4-dihydroxyphenylacetic acid, 2,3-dichlorophenoxyacetic acid, and indoxylsulphate are the only compounds we have found which significantly displace IAA from ABP (at 0.1 mM) but which fail to induce hyponasty in bean leaves at I mM (23) . However, if ABP (RuBPCase) mediates the hyponastic response, the inducing compound must cross as many as three membranes for passage to the chloroplast stroma and initiation of the response. 3,4-Dichlorophenoxyacetic acid, while inactive in inducing hyponasty (23) , is an active auxin (4), in addition to binding to ABP (Table IV) . Bean leaf auxin-induced hyponasty is inhibited by the antiauxin a(p-chlorophenoxy)isobutyric acid (8) which, like other antiauxins tested, has a high affinity for ABP (Table IV) . Hyponasty is induced by TIBA (23) 
